INTRODUCTION {#sec1-1}
============

Eye-related complaints compose approximately 1--6% of complaints of patients referring to general emergency ward around the world.\[[@ref1]--[@ref4]\] More than 65,000 work-related eye injuries and illnesses are reported in the United States annually.\[[@ref5]\] One study showed that 85% of these patients are less than 30 years-old, i.e., in the most productive years of their life.\[[@ref6]\] This study also indicated that simple eye protection strategies such as using safety goggles have a significant role in declining the chances of severe eye injuries. Visual conditions can have substantial long-term effects on the quality of life of the subject, and can introduce a burden on public health resources, especially when occurring in children.\[[@ref7]\]

People are at different risks for eye injuries, depending on factors such as their activities, jobs and protection methods they use. Apart from traumatic injuries, conditions such as using contact lenses can lead to eye infections, which may potentially result in complete blindness.\[[@ref8]\] Other eye emergencies like glaucoma are also of high importance, and outcome of the disease severely differs if treated in a timely manner.\[[@ref9]\] All in all, eye emergencies cause a noteworthy share of medical expenses and studying them is a cornerstone for developing local preventive and therapeutic programs. Regard the scarcity of such information in Iran,\[[@ref10]\] this study was conducted to identify the major causes of patient referrals to eye emergency ward.

MATERIALS AND METHODS {#sec1-2}
=====================

In a cross-sectional study, detailed information about patients referred to Farabi Hospital, one of the oldest ophthalmology centers in Iran, from January to December 2007 were recorded. During these 52 weeks, 52 days were defined (with equal distribution within week days) as where an ophthalmology resident attended the emergency ward and recorded all required information in the given forms.

Informed consent was obtained from the patients. The study protocol was approved by the review board/ethics committee of Tehran University of Medical Sciences.

Demographic information including age and sex and details about the eye-related complaints and other variables such as involved eye, reasons for patient referral, their activity at the time of injury (if any), previous history of ophthalmic disorders or eye injuries, history of ophthalmic surgery, the use of eye protection, and need for hospitalization was filled in a questionnaire by interview. The types of eye injuries were defined according to the recommendations of the Birmingham Eye Trauma Terminology System (BETTS) \[[Figure 1](#F1){ref-type="fig"}\].\[[@ref11]\] For non-traumatic causes of patient referral, a single diagnostic term was assigned that could explain the condition the best. This also applied for patients who were referred with a non-urgent condition such as refractive errors or cataracts.

![Birmingham eye trauma terminology system (BETTS)\
^\*^The double-framed boxes show the diagnoses that are commonly used in clinical practice](JETS-5-16-g001){#F1}

Patients with incomplete information in the questionnaire and those that refused to participate in the study were excluded. Data was acquired by interview before and during examination and patients were ensured about the privacy of the data in the beginning of the interview. They were also ensured that refusing to participate in the study would have no effect in the medical care provided to them.

Data was analyzed using SPSS version 13.0 for windows (SPSS Inc., Chicago, IL, USA).

T-test, χ^2^ test and Pearson\'s test for correlation were used and a *P*-value of less than 0.05 was assumed as statistically significant. Descriptive measures are shown as frequencies or as means±standard deviations.

RESULTS {#sec1-3}
=======

We included 3150 patients in our study. They were aged between 0 and 85 years (33.2±16.8 years) and mostly in their third decade of life, \[[Table 1](#T1){ref-type="table"}\]. Seven-hundred and seventy patients (24.4%) were females and 2380 (75.6%) were males. Males were significantly younger than females (32.52±15.7 vs. 35.38±19.5 years, mean difference = 2.85 years, *P*\<0.001); nevertheless, third decade of life was the most common age group in both genders (35.8% in males and 25.8% in females).

###### 

Frequency of eye injury based on sex in different age groups

![](JETS-5-16-g002)

While 299 patients (9.5%) were referred for non-urgent reasons, work-related injuries were the most common cause of referral (955 patients; 30.3%), followed by accidental (by chance) injuries (819 patients; 26.0%), and infections (482 patients; 15.3%), \[[Table 2](#T2){ref-type="table"}\].

###### 

Different causes of referral to eye emergency ward

![](JETS-5-16-g003)

In total, 1950 patients (61.9%) were diagnosed as eye trauma cases. Among these cases injury occurred during work in 955 patients (49%) and was accidental in 819 patients (42%), \[[Table 3](#T3){ref-type="table"}\]. In the 1200 patients (38.1%) with non-trauma problems; eye infections was the leading cause of referral (482 patients; 40.2%) followed by non-urgent reasons (299 patients; 24.9%) and eye inflammations (197 patients; 16.4%), \[[Table 4](#T4){ref-type="table"}\]. In both groups, most of the patients were in their 20s, \[[Table 5](#T5){ref-type="table"}\].

###### 

Different causes of referral to eye emergency ward in trauma cases

![](JETS-5-16-g004)

###### 

Different causes of referral to eye emergency ward in non-trauma cases

![](JETS-5-16-g005)

###### 

Frequency of eye injury based on admission reason in different age groups

![](JETS-5-16-g006)

While the majority of patients referred with traumatic injuries were males (1708 patients; 87.6% versus 242 patients; 12.4%), there was little difference between the frequency of non-trauma-related problems among genders (672 male patients; 56% versus 528 female patients; 44%). This yields an odds ratio (OR) of 5.54 of being male for traumatic injuries against non-trauma-related conditions. Also, unlike males in whom work-related problems and accidental injuries were the most common reasons for referral (949 patients; 39.9% and 602 patients; 25.3%, respectively), in female patients, accidental injuries and eye infections were the main causes of emergency care request, followed by non-urgent reasons and eye inflammations (217 patients; 28.2%, 192 patients; 24.9%, 134 patients; 17.4% and 107 patients; 13.9%, respectively), \[[Table 2](#T2){ref-type="table"}\].

Twenty-five percent of the patients (783 patients) referred to the emergency ward within 24 hours from the time of occurrence of eye problem. In patients with eye trauma, this figure was higher (714 patients of 1950; 36.6%), while it was much lower in patients with non-trauma-related problems (69 patients of 1200; 5.8%), (OR=9.46, *P*\<0.001). Frequency of involvement of eyes was as follows: right eye in 1294 patients (41.1%), left eye in 1391 patients (44.1%) and both eyes in 465 patients (14.8%). Single eye involvement was seen in 93% (1814 patients) of eye trauma cases, but only in 72.6% (871 patients) of those with non-trauma-related problems, \[[Table 6](#T6){ref-type="table"}\].

###### 

Frequency of eye involved side in trauma and non-trauma group

![](JETS-5-16-g007)

In 11.1% (349 patients), history of previous eye diseases (excluding refractive error) was present and 20.9% (659 patients) mentioned a history of previous eye trauma. These figures were 2.2% (43 patients) and 27.0% (527 patients) for those referred with trauma, respectively. In the non-trauma group, 25.5% (306 patients) had a history of previous eye diseases and 11.0% (132 patients) had a history of previous eye trauma (*P*\<0.001 for both comparisons), \[Tables [7](#T7){ref-type="table"} and [8](#T8){ref-type="table"}\]. Also, 272 (8.6%) of patients had undergone eye surgeries previously, of which 239 patients (87.9%) belonged to the non-trauma group (*P*\<0.001), \[[Table 9](#T9){ref-type="table"}\].

###### 

History of previous eye disease in trauma and non-trauma group

![](JETS-5-16-g008)

###### 

History of previous eye trauma in trauma and non-trauma group

![](JETS-5-16-g009)

###### 

History of previous eye surgery in trauma and non-trauma group

![](JETS-5-16-g010)

The most common etiologies of eye trauma were metal filings (814 patients; 41.8%), blunt trauma (338 patients; 17.3%), fireworks (236 patients; 12.1%) and sharp objects (222 patients; 11.4%). Exposure to chemical substances was the fifth common etiology (149 patients; 7.6%), \[[Table 10](#T10){ref-type="table"}\]. The most frequent chemicals were paste (38 patients; 25.5%), melted alloys (29 patients; 19.5%), acids (23 patients; 15.4%), battery contents (16 patients; 10.7%) and detergents (16 patients; 10.7%).

###### 

Different etiologies of eye trauma

![](JETS-5-16-g011)

Only 18.6% of patients who referred with trauma caused at work or during sport activity (186 out of 1002 patients) employed eye protection equipments. These included face shields, safety goggles and regular spectacles.

In the group of 299 patients who referred for non-urgent reasons, 162 patients (54.2%) believed that their condition requires emergency workup. Most of the others referred at a time when other eye clinics were closed (e.g., late night).

In trauma cases (1950 patients); in 1865 patients (95.7%), globe injury was diagnosed. Of whom 1739 patients (89.2%) had an injury to the globe exclusively, while 126 patients (6.5%) had an injury to the globe accompanied by an extra-global injury, \[[Table 11](#T11){ref-type="table"}\].

###### 

Different diagnosis in trauma group

![](JETS-5-16-g012)

In globe injuries (1865 patients), Mechanism of injury was mechanical in 1630 patients (87.4%) and non-mechanical in 235 patients (12.6%). Only 7.1% (116 patients) of mechanical injuries were open injuries. Chemical injuries were the most common etiology of non-mechanical injuries (149 patients of 235; 63.4%) followed by photic injuries (44 patients of 235; 18.7%) and thermal injuries (42 patients of 235; 17.9%). Comparison of these etiologies in males and females showed that mechanical closed injuries were by far more common from open injuries in males than female (OR=6.51, *P*\<0.001) and among non-mechanical etiologies, thermal injuries were significantly more frequent in men than females (*P*=0.012), \[[Table 12](#T12){ref-type="table"}\]. Also, chemical injuries and open injuries were not seen in participants who used eye protection but interestingly, thermal injuries were seen in them.

###### 

Different diagnosis in globe injuries

![](JETS-5-16-g013)

In extra-global injuries (211 patients), eyelid and lacrimal system injuries were the most common type of injuries (190 patients; 90.1%) and comprised all of extra-global injuries in women. They were followed by orbital injuries (10 patients; 4.7%), injuries to eye muscles (6 patients; 2.8%) and extra-ocular injuries (5 patients; 2.4%), \[[Table 13](#T13){ref-type="table"}\].

###### 

Different diagnosis in extra-global injuries

![](JETS-5-16-g014)

In non-trauma cases, among 482 patients presented with eye infection, the most frequent diagnosis was conjunctivitis (189 patients; 39.2%), hordeolum (61 patients; 12.7%) and keratitis (60 patients; 12.5%), \[[Table 14](#T14){ref-type="table"}\]. Among 197 patients presented with eye inflammation, uveitis was the most frequent cause (41 patients; 20.8%). Allergic conjunctivitis and keratitis (contact lens-related) were the next most frequent cause of eye inflammation (38 patients; 19.3% both).

###### 

Different causes of eye infection

![](JETS-5-16-g015)

Among 299 patients who referred with non-urgent reasons the most common diagnosis was meibomian gland dysfunction (62 patients; 20.7%). cataract and surgery follow-up (47 patients; 15.7% both) were the next in the order.

Fifty-three patients presented with glaucoma, of whom 26 patients (49.1%) had closed-angle glaucoma. Malignant glaucoma was seen in 6 patients (11.3%) and phacomorphic glaucoma was diagnosed in 5 patients (9.4%). The rest of them (16 patients; 30.2%) had uncomplicated open-angle form of the disease.

A total of 42 patients were diagnosed with vascular problems including sub-conjunctival hemorrhage in 20 patients (47.6%), branch retinal vein occlusion (BRVO) in 13 patients (31.0%), choroidal neovascularization (CNV) in 6 patients (14.3%) and central retinal artery occlusion (CRAO) in 3 patients (7.1%).

Ophthalmic complications of systemic diseases were noted in 37 patients. Diabetic retinopathy was seen in 21 patients (56.8%). Less frequent complications included hypertension-induced retinopathy in 7 patients (18.9%), uveitis caused by Behçet\'s syndrome in 6 (16.2%) and exophthalmos due to Graves' disease in 3 patients (8.1%).

Other causes of referral in non-trauma cases were diagnosed in 32 patients of whom 16 (50%) was central serous retinopathy, 10 (31.3%) retinal detachment, 4 (12.5%) acute hydrops due to keratoconus (KCN) and 2 (6.2%) was acute diplopia.

From the total of 3150 patients in the study, 2932 patients (93.1%) did not require hospitalization.

DISCUSSION {#sec1-4}
==========

Our sample consisted of a wide variety of patients (aged from 0 to 85 years), referring with a broad spectrum of ophthalmological diseases and problems. Although eye-related complaints contribute to a significant proportion of emergency referrals around the world, epidemiological data about this group of patients is still scarce. The results of current study provide useful answers for that limitation.

Previous studies have reported the most common ophthalmic diagnoses in patients referred to emergency rooms.\[[@ref12]--[@ref15]\] However, it should be noted that similar studies have been conducted in the setting of general emergencies but our study was conducted in Farabi Hospital which is specialized only for eye disease and its findings may be of more value when planning for similar hospitals in other countries.

Our findings suggest that males are at higher risk for traumatic injuries. In our study, 75.6% of patients were male but in a study in Singapore that investigated the epidemiology of work-related ocular accidents, 99.3% were male.\[[@ref16]\] This was the same of our study.

In the present study, only 18.6% of patients with eye injury used eye protection devices. In Singapore study near to our finding only 21.4% of cases used some form of protective eyewear and 78.6% of patients did not use any protection.\[[@ref16]\]

Since the leading etiology of referral in male patients was trauma happening at work, application of protective strategies for individuals working at high risk jobs can reduce the expenses and work load in emergencies significantly. Eye protection can also reduce the chance of getting blind.\[[@ref4]\]

Eye trauma was among the most frequent chief complaints of our participants. It is also an important preventable etiology for blindness around the world,\[[@ref17][@ref18]\] although little information is available about its epidemiology in most of the world including Asian countries.\[[@ref17]\] Estimates of frequency and epidemiology of eye trauma vary based on the definition of trauma, and the source of information. From a public health point of view, vision threatening traumas are of superior importance; consequently, studies are often focused on open eye injuries and hospital discharge records. However, eye trauma cases can be mild enough to be handled as outpatient and be treated without any harm to visual acuity. In fact, open globe injuries comprise only a small proportion of eye injuries (5.9%) in our sample and 5% in another study.\[[@ref19]\] In a study in Pakistan, open globe injuries comprised a significant number of the presentations.\[[@ref18]\] Therefore, attention should be paid to other types of eye injuries, which are missed in the above mentioned studies, although they comprise a significant portion of work load of emergencies. Also, these injuries should gain more attention from public health authorities as they can be prevented with simple interventions like promoting the use of appropriate eye protection equipments at high risk jobs and during sports.

Our findings show that non-urgent problems cover a noticeable share of work load in emergencies centers. This indicates that emergency centers should employ appropriate triage systems to save their resources. Furthermore, the high prevalence of eye infections in our sample, which may be connected to the increasing use of contact lenses in our target population, signifies a need for further educative and preventive interventions at the level of general population.\[[@ref20]\]

Thermal injuries were surprisingly common in participants who used eye protection at work. This implies that safety goggles used by these patients (who mostly worked with welding instruments) were not effective against thermal injuries. This group should use protective strategies beyond a simple "eyeglass type" personal protective device, and make sure that the device absorbs harmful wavelengths sufficiently.\[[@ref4]\] A previous study on open globe injuries in northern Sardinia, Italy, showed that only 1.1% of their study population was wearing the correct protective equipment.\[[@ref21]\]

During the analysis of the data, we noted that the rate of eye injuries caused by fireworks was increased in the last week of the year. The last Thursday of the solar year is named "Charshanbe-Soori" and is celebrated in Iran by fireworks.\[[@ref10]\] Young adults (particularly males) set up firecrackers and use homemade grenades in this event, and despite nation-wide actions by the police and other authorities, this is usually accompanied with an increase in burns and eye injuries, mainly due to the use of non-standard toys or not observing safety measures. This study can shed some light for a advocating more strict controlling methods to prevent and reduce the morbidities and mortalities associated with this special situation ("Charshanbe-Soori" events). Such methods include education of youths in public media and highlighting the risk of non-standardized firework.

Our results reconfirm that male gender, youth and unprotected eyes during high risk activities such as sports and certain jobs such as Welding are risk factors for eye injuries. Also, workers in the factories exposed to different procedure and chemicals such as melted alloy are at such risk.

Development and implementation of prevention measures based on risk analysis should reduce the incidence of eye trauma. In the meantime, this information should be used for planning health programs both by public health decision makers and emergency centers.

CONCLUSIONS {#sec1-5}
===========

In this study according to the results mentioned above we came to some precious conclusions that could be very useful for health services to arrange special programs using preventive methods and reduce the burden of eye complaints.

Our findings demonstrated that work related injuries is the most reason of referring to eye emergency ward and could be prevented with simple measures such as protective eyewear. On the other hand, some cases had been referred to hospital because of eye injury despite they had been used some form of protective eyewear; it reveals that their eye wears did not effective. So it is very important to educate people about standard protective eye wear and encourage workers especially their employers to use these standard safety goggles or eye wears. Thereupon, if we consider simple preventive methods we can reduce work load considerably in emergencies. In this way we could have substantial reduction in treatment costs and morbidities especially blindness as well as significant increase in efficiency of emergency services.

In addition, we should educate people chiefly in schools to prevent many of eye morbidities. Education should be included some serious issues such as fireworks and using contact lenses.

Health care planners should consider proper training of general physicians to improve proper refer of eye injuries and reduce its burden.

In conclusion, this study reveals the significant role of preventive medicine and could be beneficial for public health authorities.
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